Malonyl coenzyme A decarboxylase deficiency. Clinical and biochemical findings in a second child with a more severe enzyme defect.
A second child with a more severe deficiency of malonyl CoA decarboxylase is described. He is mildly mentally retarded and presented with vomiting, a seizure, hypoglycaemia and mild metabolic acidosis during a urinary tract infection. The urine contained increased amounts of malonic, methylmalonic, succinic, adipic, glutaric and suberic acids. Mitochondrial malonyl CoA decarboxylase activity in cultured fibroblast extracts was 4% of the mean control value. A high fat, low carbohydrate diet led to symptomatic hypoglycaemia, a moderate metabolic acidosis and excretion in the urine of large amounts of the same organic acids and 3-hydroxybutyrate. Only relatively small quantities of malonic, methylmalonic and succinic acid were excreted in the urine when the boy was fed an isocaloric low fat, high carbohydrate diet. Acute fat and lysine loads led to increased excretion of malonic acid in the urine without affecting the excretion of the other organic acids. Experience with this patient suggests that malonyl CoA decarboxylase serves an important function in the mitochondrion by preventing accumulation of malonyl CoA. The importance of the enzyme is best seen when fat is the main metabolic fuel. The mechanisms by which malonyl CoA produces its complex metabolic effects remain to be elucidated.